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Opinions  or  oonelusions  contained  in  this  report  srs  those 
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ment* Referenoe  may  be  made  to  this  report  in  the  sane  way 
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exposure  to  sunlight  on  the  threshold  of  the  dark-adapted 
eye  (l)«  They  confirmed  previous  work  showing  that  the 
rate  of  adaptation  and  the  final  threshold  after  forty-five 
minutes  in  the  dark  were  affected  by  the  intensity  of  light 
in  the  period  preoeding  dark  adaptation.  They  also  oonoluded 
that  there  was  a cumulative  offset,  suoh  that,  over  an  exten- 


ded period  of  exposure,  e.g.,  10-15  days  in  the  bright  sun, 
the  threshold  gradually  inoreased  and  did  not  return  to  nor- 
mal for  several  days  after  intense  exposure  was  discontinued* 

The  military  signifioanoe  of  suoh  results  is  iamed  lately  ap- 
parent when  one  considers  the  possibility  that  a man  who  per- 
forms night  lookout  duty  might  be  exposed  to  Intense  sunlight 
during  the  day*  Not  only  would  it  take  him  longer  to  complete- 
ly adapt  to  the  darkness  the  following  night,  but,  over  a period 
of  several  weeks  of  such  a routine,  his  eyes  would  gradually  be- 
come less  and  less  sensitive  to  minute  ohanges  in  light.  Sun- 
glasses were  developed  to  protect  the  eyes  from  exposure  to  suoh 
high  intensities  of  light.  Those  sunglasses,  N-l,  Coatraot 


No*  NxSx  66844,  have  neutral  tint,  plastic  lenses  with  a trans 
mission  of  about  twelve  per  oent.  The  present  experiment  was 
designsd  to  tost  whether  these  glasses  offer  suffioient  pro- 
tection to  eliminate  cumulative  effeots  of  exposure  on  subse- 


quent threshold  values 


c 


( 
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APPARATUS  AND  PROCEDURE 


All  threshold  determinations  we re  mad*  with  th* 
Heoht-Shlaer  Adapt ooet or  whioh  has  b**n  described  la  a 
previous  report  (l).  The  psycho-physical  method  used  was 
th*  method  of  limits.  Th*  prooedur*  for  determining  th* 
threshold  of  eaoh  aubjsot  included  the  following  steps i 

(1)  Several  settings  of  the  Heoht-Shlaer  Adapt o- 
meter  were  used  to  establish  th*  approximate  range  of  the 
threshold. 

(2)  The  intensity  was  set  considerably  below 
this  approximate  threshold  and  was  increased  in  steps  of 
0.1  log  units  until  the  subject  reported  seeing  th*  stlmu- 
lus  on  two  suooessive  steps. 

(S)  The  intensity  was  then  set  oonsiderably  above 
th*  approximate  threshold  and  was  suooessively  reduced  in  0.1 
log  unit  steps  until,  on  two  consecutive  exposures,  the  sub- 
ject reported  that  he  saw  nothing. 

(4)  Steps  2 and  S were  repeated.  The  four  values 
obtained  were  averaged,  and  this  average  was  taken  as  the 
threshold  for  that  test  period. 

Thirty  enlisted  ihriss  Corps  personnel  were  used 
as  subjeots.  For  one  week  prior  to  the  experiment,  thes* 

subjeots  were  tested  twlo*  a day  on  th*  Heoht-Shlaer  Adapto- 

♦ 

meter.  During  this  week,  all  subjeots  wore  standard  Navy 


- a - 


LJm 


I 


c 


( 


( 


dark-adaptor  goggle*  whloh  provided  a ooatrol  over  pre-experi- 
mental  dlfferenoee  in  exposure  to  sunlight.  This  period  not 
only  gave  trelning  on  the  Adaptometer  but  yielded  a fairly 
noil  deters ined  pre-experimeatal  threshold* 

At  the  end  of  this  pr* -experimental  period,  the  sub- 
jects were  divided  into  three  groups i the  "sun  (Z)  group", 
uhloh  was  to  have  no  protection  from  the  sunt  the  "control  (C) 
group",  whloh  was  to  have  maximum  protection  by  wearing  the 
dark-adaptor  goggles  throughout  the  experiment)  and  the  "sun- 
glass (S)  group",  whloh  was  to  have  the  proteotlon  of  the  sun- 
glasses* These  groups  were  approximately  equated  as  to  mean 
threshold  on  the  basis  of  their  average  threshold  in  the  pro* 

v « 

experimental  week* 

Slnoe  primary  interest  was  in  the  cumulative  effect, 
all  testing  was  done  in  the  morning  between  0700  and  0900* 

This  eliminated  as  mu oh  as  possible  the  immediate  effeots  of 
the  previous  day's  exposure*  At  0900  all  subjeots  were  trans- 
ported to  the  beach.  Bxoept  for  about  thirty  to  forty  minutes 
at  noon,  all  subjects  remained  at  the  beaoh  until  about  1600 
when  they  were  transported  baok  to  camp.  This  routine  was 
continued  for  nineteen  days. 

Brightness  measurements  were  made  each  day  with 
the  Macbeth  Illumlnomster.  The  average  brightness  of  the 
beaoh  was  about  4000  millllasberts  (ml.),  that  of  the  water 
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to  tho  inaocuraoies  of  tho  rmthod  of  fitting  the  lino  to  tho 
dot*  and  to  tho  largo  variability  of  tho  threshold*. 

In  an  attempt  to  got  an  over-all  statement  of  tho 
amount  of  tho  offoct  of  exposure  to  sunlight,  tho  moan  thres- 
hold for  oaoh  group  for  tho  nook  proooding  exposure  and  for 
tho  throe  weeks  during  exposure  wore  computed.  These  value* 
are  shown  in  Table  II*  The  snail  differences  between  the 
groups  again  assign  the  greatest  doorcase  in  threshold  to  the 
ooutrol  group*  In  accordance  with  figure  1,  the  sunglass 
group  (S)  exhibits  the  least  deorease  in  threshold*  Is  in  the 
previous  method  of  analysis,  the  diminutive  nature  of  the  dif- 
ferences must  be  emphasised* 

DISCUSSION 

It  is  impossible  to  evaluate  the  effectiveness  of 
sunglasses,  H-l,  from  the  present  results*  This  may  be  at- 
tributed to  two  faotoret 

(1)  Great  variability  of  threshold  determinations 
on  untrained  subjeots,  which  tends  to  obsoure  minute  changes 
in  threshold . 

(2)  Lack  of  oonorete  evidence  for  the  original*  phe- 
nomenon, i*e*,  the  existence  of  a cumulative  effeot  of  exposure* 

An  indication  of  the  magnitude  of  the  variability  oan 
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